Cognitive impairments are prevalent in multiple sclerosis (MS) and can significantly limit participation in daily activities. Although the clinical depiction of cognitive impairments in MS has been well investigated, strategies to manage cognitive difficulties are less well studied. This pilot study tested a 5-week, groupbased community program addressing strategies to self-manage MS cognitive changes. The goals of the program were to increase participants' knowledge of cognitive impairments, increase levels of self-efficacy to manage cognitive difficulties and increase use of management strategies. Participants were taught various cognitive compensatory strategies and practiced their implementation between sessions. Thirty-five individuals with MS with mild
Introduction
The prevalence of cognitive impairments among persons with multiple sclerosis (PwMS) ranges from 30% to 70% [1] [2] [3] . Studies of the cognitive profile of PwMS suggest that some cognitive abilities are more likely to decline than others (e.g. disturbances in memory, attention, concentration, speed of information processing and executive functions) [3] [4] [5] . Although some reduction in self-awareness of cognitive decline occurs, metacognitive skills and awareness of more concrete impairments appear preserved [6, 7] . Cognitive impairments can be extremely disruptive and interfere with PwMS ability to work, engage in social activities, maintain a household and drive [8] [9] [10] [11] [12] . Since the onset and progression of multiple sclerosis (MS) typically occurs when PwMS are attempting to establish and maintain cognitively demanding life roles (e.g. parent and worker), their cognitive symptoms can further accentuate the need to successfully maintain functioning. As a result, the need for research on cognitive intervention programs for PwMS has been identified as an 'urgent priority' (p. 82) [13] .
A number of research studies have investigated the effects of cognitive rehabilitation among MS populations [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . These studies vary considerably with respect to sample characteristics and size, type of intervention provided and outcome measures used. The variability makes it difficult to conclude whether cognitive interventions are beneficial for PwMS and, if so, what elements within the intervention contributed to change. However, a few trends are evident from past studies. The majority of the studies used neuropsychological test scores to evaluate outcomes. Although important, objective test scores may not capture the impact of cognitive rehabilitation on everyday functional abilities or indicate if participants translate cognitive skills to their everyday lives [25] . Almost all the studies conducted the interventions in laboratory or clinic settings, isolated from participants' natural environments. The management of cognitive symptoms is enhanced when cognitive strategies are contextualized and taught through multiple modalities [26, 27] . Studies using remedial approaches [18, 21, 22, 24] either failed to indicate significant changes in cognitive performance or showed relatively mild improvements in specific tests. On the other hand, studies that incorporated compensatory techniques and taught alternative ways to conduct activities [14-17, 19, 20, 23] had better success improving objective cognitive abilities and self-reported evaluation of cognitive functioning.
Given the progressive nature of MS, individuals' cognitive abilities are likely to decline over time [1] . Therefore, teaching participants to use contextualized compensatory strategies when engaging in a variety of tasks should enable PwMS to modify the strategies according to their needs and as underlying cognitive capacities change. This suggests, however, that the earlier cognitive symptoms are addressed, the greater the chance new strategies will be embedded into the habits and routines. In turn, the likelihood that individuals will maintain their ability to engage in valued roles will be enhanced [28] .
Recent evidence-based reviews of cognitive rehabilitation for people with brain injury recommend inclusion of compensatory strategy training within functional activities, problem-solving techniques and self-management training to increase levels of self-efficacy [29] [30] [31] . These practice standards encourage clinicians and researchers to rethink the components, structure and outcomes of cognitive rehabilitation programs.
This study presents the pilot findings of a groupbased cognitive intervention program called 'Mind over Matter: Learning to Manage Cognitive Symptoms in MS'. The aim of the intervention is to increase participants' knowledge regarding cognitive symptoms and resulting implications and to enhance participants' ability and confidence in managing these symptoms. Through the use of problem-solving techniques [32] , participants learn how to identify cognitively challenging tasks, generate solutions and apply management strategies to help them perform these tasks. Specifically, this paper reports findings to the following questions: Do PwMS who participate in the 'Mind over Matter' program (i) show improvement in their knowledge about cognitive impairments associated with MS? (ii) report increased self-efficacy in their ability to manage cognitive impairments? (iii) report using a greater number of cognitive management strategies?
Methods
The study incorporated a before and after design with a second follow-up measure 6 weeks after intervention. The study was approved by the authors' university human subjects review committee (protocol 2006-0477).
Recruitment and sampling
Recruitment flyers were distributed through MS networks. Interested individuals telephoned the study office for further information. A two-phase screening process was used to determine eligibility. Phase 1 was conducted over the phone when individuals contacted the study office, after verbal [37] was administered to determine objective levels of cognitive impairment. This battery includes four cognitive tests addressing common MS cognitive impairments. Individuals who failed three of four tests were determined as having severe cognitive changes and excluded since Mind over Matter targets PwMS with mild-to-moderate impairments. A demographic questionnaire was also administered addressing gender, race, education, marital status, living situation, employment, availability of helpers, status and duration of MS, disability level, interfering MS symptoms (other than cognitive symptoms) and activities that they could not perform without assistance. A self-administered functional disability assessment for PwMS, the Patient Determined Disease Steps (PDDSs) [38] , was included in the form.
Intervention
Mind over Matter included five consecutive sessions delivered in community settings once a week by one occupational therapist that followed a facilitator manual. The manual included all content and materials for each 2-hour session. Groups were designed to include up to 12 community-dwelling adults with MS. The goals of Mind over Matter were (i) increase participants knowledge about cognitive impairments, (ii) increase participant's self-efficacy in managing cognitive impairments and (iii) describe, demonstrate and increase the use of cognitive management strategies for cognitively difficult tasks.
During the program, participants learned about the impact of common MS cognitive symptoms (including memory, attention, information processing and executive functioning) and how they interacted with other MS symptoms (e.g. fatigue and depression).
Teaching methods included oral instruction, evaluation of case examples and demonstration. Participants were introduced to Cognitive Problem Solving, a technique to identify cognitively challenging tasks, generate potential solutions and apply cognitive management strategies to perform these tasks [32] .
Internal and external compensatory strategies were demonstrated (e.g. mnemonics, incorporating a day planner or digital recorder and organizing spaces). The program also addressed the social and emotional implications of cognitive impairments. Participants completed homework assignments in-between sessions to apply the program content to their individual needs and challenges. By phone, the facilitator monitored each participant in-between sessions to answer any questions or provide guidance with homework. Participants were mailed self-study modules and homework instructions for any session they missed. Results from a process evaluation of the program can be found in Shevil and Finlayson [39] .
Outcome measures
Three outcome measures, developed specifically for the study to match the program content, were utilized. Outcome measures generated quantitative and qualitative data. A group of professionals provided feedback on the outcome measures, thus contributing to the face and content validity of the instruments.
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These members were chosen because they had expertise in MS, in measurement development, or well versed in cognitive intervention programs.
'Knowledge quizzes' were used to evaluate participants' knowledge gains regarding cognitive symptoms and cognitive management strategies. In order to evaluate changes in knowledge, an eight-item baseline quiz was administered following Phase 2 screening. The same eight-item quiz was re-administered after the program by the facilitator to evaluate changes in knowledge relative to pre-intervention status. Quizzes included both multiple choice and open-ended questions. The authors developed a rubric to grade participants' responses. When a participant's response on a question improved, it was scored (+1). If it deteriorated, it was scored (À1). Responses that did not change were scored (0). Scores for each question were summed to produce a total score that ranged from À8 to +8 for each participant.
Changes in confidence levels regarding selfmanagement of cognitive symptoms were measured using a Cognitive Management Self-Efficacy Questionnaire (CMSEQ). Participants were asked to rate their level of confidence on a 0 (not at all confident) to 100 (very confident) scale on 13 items that reflected management strategies demonstrated in the program. The questionnaire had good internal consistency (Cronbach's alpha = 0.95). The questionnaire was administered over the phone before and after the program and at 6-week follow-up by a research assistant who had no previous contact with the participants. A mean confidence rating was calculated for each time point for each participant. Pre-course scores were compared with each of the post-course scores to determine levels of change in self-efficacy.
A Cognitive Strategies Questionnaire (CSQ) was modeled after the Energy Conservation Strategy Survey described by Mallik et al. [40] and was used to assess participants' use of cognitive strategies. The CSQ was administered with the CMSEQ over the phone by the research assistant. Prior to the program, participants were asked in a yes/no format if they used any of 18 cognitive management strategies taught during the program. After the program and at follow-up, participants were contacted again and asked more specifically about their use of strategies as a result of the program. Participants were asked if they used a given strategy or not. If they did use the strategy, they were asked to rate its effectiveness on a 10-point scale from 1 (not effective) to 10 (very effective). The change in the number of strategies used before and after the program was calculated to determine if participants increased their strategy repertoire. In addition, participants were asked to verbally explain why or why not they used a particular strategy. This information generated qualitative data to enhance understanding of participants' strategy use.
Analysis
Data were entered into SPSS 15.0 for Windows [41] , and frequency distributions were used to check for out-of-range values. Central tendencies and frequency distributions were used to describe the sample characteristics. Quiz scores indicated better or worse responses to questions; therefore, frequencies were used to detect changes in knowledge gains. Due to the pilot nature of the study and small sample size, an a priori P value of 0.1 was used as a criterion to indicate significant pre-and post-differences [42] . Data from the CSQ and CMSEQ were not normally distributed; therefore, a non-parametric statistical procedure (Friedman's two-way analysis of variance) was used to determine changes in self-efficacy levels and use of cognitive strategies [42] . Effect sizes for the CMSEQ and CSQ were also calculated. In order to examine the percentage change in use of each of the cognitive strategies after the program, the following calculation was performed:
% Change = ½ðnumber of users after À number of users beforeÞ =number of users before 3 100:
Results
In total, 125 interested individuals contacted the study office-10 could not be reached for screening, 30 were not interested in the program after receiving more information and 30 more were 28 .5% experienced moderate symptoms not relating to mobility, 31.5% required support (cane or crutch) to walk distances >25 ft and 17.0% used either unilateral or bilateral support to walk. The majority of participants identified fatigue as their most interfering symptom (43%), followed by problems with balance or mobility (29%) and incontinence of bladder (29%). Over 90% had a helper available if they needed help. Table III presents participants' scores on the tools used during screenings.
Participants reported needing different levels of assistance to perform daily activities due to cognitive difficulties. Frequent assistance was needed for managing bank accounts, paying bills and driving. These activities also had a higher proportion of participants identifying them as 'not applicable', meaning they did not participate in them. Other activities requiring at least occasional assistance were shopping and running errands, work or volunteer activities, social and leisure activities, housework and managing insurance.
Results from outcome measures are presented in Table IV . Knowledge quizzes: All participants achieved positive changes on their quizzes (i.e. scoring 1 or higher from a possible range of À8 to +8). More than half of the participants achieved 50% improvement on the quizzes with ;60% (n = 23) showing improvement on over half of the items. CMSEQ: Mean self-efficacy score at pre-course was 67.7 (SD = 18.5). Scores at post-test and 6-week follow-up were 85.9 (SD = 10.6) and 85.5 (SD = 10.3), respectively. Changes in self-efficacy scores over time were significant (v Post hoc analysis also indicated that self-efficacy scores were maintained between post-intervention Further analysis stratifying the sample by work status (pre-course versus follow-up; participants working versus not working) revealed that changes in the median number of strategies did not change (remained 0) for participants who were not working. However, for participants who were working, the median change was 2.5, indicating they incorporated 2.5 more strategies as a result of the program.
A post hoc analysis of strategies used before and after the program (Table V) identified strategies that were more popular among participants (positive percent changes) versus less popular (negative 
Discussion
This pilot study tested a cognitive intervention program designed to teach PwMS how to self-manage cognitive impairments. Quiz scores suggest that participants were able to increase their knowledge regarding cognitive symptoms. Increasing knowledge was also reflected in the CSQ item describing taking steps to learn about cognitive problems in MS and how they affect daily life (see Table V ). Participants showed significant improvement in their levels of self-efficacy to manage cognitive impairments. These findings support existing recommendations for the use of a compensatory approach to cognitive rehabilitation that includes strategy training in a group format to enhance symptom self-management [30, 31] . Changes in total number of strategies over time: Cognitive intervention for persons with MS 
E. Shevil and M. Finlayson
Participants did not report a significant increase in the number of strategies they used following the program. A post hoc analysis, however, showed that effectiveness ratings for strategies used after the program were significantly higher. Increased effectiveness suggests that strategy use was yielding better results for the participants, which may improve their ability to manage cognitive difficulties. The post hoc analysis also indicated that strategy increase was higher among participants who were working. Use of compensatory strategies to facilitate work activities in MS has been reported by Yorkston et al. [12] . 
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Participants who are still working may be incorporating more strategies to maintain this role or perhaps conceal cognitive difficulties from colleagues. Future investigation of the program is warranted because different people may be responding differently to the intervention. Participants also reported gains for strategy use in the narrative (qualitative) comments they provided on the CSQ (Table V) . These comments suggest how participants were managing cognitive difficulties in daily activities-information not typically captured in traditional cognitive evaluations. In other words, participants reported that they benefited from materials delivered in the program and that they perceived improvements in their management of cognitive symptoms. There are two potential explanations why participants did not show increased use of strategies following the program: misconceptualization of the outcome and inadequate time between the measures. In terms of the misconceptualization of the outcome, the assumption had been that more strategies would be better. Results challenge this assumption. Participants reported using a large number of strategies (;10 of 18) prior to the program. However, participants' positive verbal reports following the program and their increased effectiveness scores suggest that strategy use, even if was tried beforehand, was being validated, refined and generalized into additional areas of functioning. Furthermore, if participants were successfully using certain strategies, they may not have needed additional ones. For example, if using mnemonics is beneficial, then there may be less need to ask for assistance from others or use external memory devices. Finally, some strategies do not require repeated use to be effective, for example, talking to a doctor about cognitive changes or changing the environment. Using only a handful of key management strategies consistently across multiple activities is supported by the multicontext approach (MCA) to cognitive rehabilitation [43] . According to the MCA, transfer of learned skills into daily activities does not occur automatically and needs to be facilitated and practiced across a variety of activities and situations. Together, these reflections suggest that increased numbers of strategies may not have been the appropriate outcome for this study, but instead it may have been more appropriate to capture strategy transfer and generalization instead. The strategy-application questionnaire incorporated in this study only partially captured changes through effectiveness ratings of strategies. Therefore, future studies of MS cognitive interventions need to carefully consider the outcomes and methods most likely to capture expected changes.
The second explanation for the insignificant increase in number of strategies used may be related to the timing of measurement administration. Participants were asked about their use of strategies immediately following the program and at 6-week follow-up. This relatively short-time frame was not sufficient to detect behavioral changes. Participants may need more time to try strategies, determine their benefits and begin using them on a regular basis. Both cognitive-behavioral therapy techniques [44] and theories of transformational learning [45] suggest a stage-based process that broadly includes the realization of interfering problems, the challenging and changing of perceptions and finally behavior changes or action taking. The preliminary stages of the change process needs to occur prior to the program in order for participants to identify difficulties, be motivated to change them and enroll in the program. During the program, participants continue to change perceptions and only begin the process of changing behaviors. Participants' increased self-efficacy scores allude to this change as self-efficacy is essential to making behavior changes [46] . Since the aim of selfmanagement programs is to encourage continuous management after the program's completion, behavior changes may take longer to fully manifest and therefore measured >6-week post-program.
The post hoc analysis of used strategies following the program revealed some strategies being more preferable than others (Table IV) . Talking through activities and organizing thoughts were popular strategies and considered internal as they are endogenous in nature and involve mental effort to achieve optimal performance in a cognitive task. Internal strategies are considered more difficult to use [27] because they require awareness of the problem and remembering to use the strategy E. Shevil and M. Finlayson without external cuing. The benefits of internal strategies on promoting learning have been documented in the work of Chiaravalloti et al. [15] [16] [17] . The popularity and utility of internal strategies among the participants indicate that PwMS who experience mild-to-moderate cognitive symptoms may benefit from this form of compensatory strategy.
Participants reported increased use of social support to manage cognitive difficulties, such as talking to others and receiving encouragement. Because of their invisible nature, cognitive impairments have been noted to be one of the most difficult symptoms for others to understand or accept [47] . Cognitive impairments can negatively affect meaningful relationships, further impeding successful management of symptoms. Participants noted that the program provided practical suggestions on how to communicate cognitive impairments to others and, for some, gave them permission to do so. The positive implications of social support have been identified in other health management programs in MS [48, 49] . This finding highlights the importance of including content about the emotional and social impact of cognitive impairments and providing resources on how to communicate cognitive impairments to others.
Participants did not feel that they could change their level of fatigue to reduce the impact of cognitive impairments but rather chose to do cognitively demanding tasks when they were less fatigued. Similarly, participants were less likely to change their environment, particularly ones shared with others (e.g. family members and coworkers), but opted to change the way they accessed the environment (e.g. completing tasks in quieter rooms or during times with fewer distractions). The changes that participants incorporated to reduce the impact of fatigue and environmental barriers suggest that they were aware of their impact on cognitive functioning and found ways to work around problems.
One of the least preferred strategies was changing priorities and giving up activities that were too difficult to perform. Participants' comments regarding the non-use of this strategy suggest that the program provided them with the tools to successfully manage cognitive difficulties without giving up important activities. Participants became capable of changing the way they engaged in cognitively demanding tasks by incorporating solutions and strategies. The concept of changing standards and priorities as a means of managing MS symptoms was also less preferred by participants in a fatigue management program [50] , suggesting the need to reframe this management strategy.
Study limitations include the absence of a control group and a small sample size. The exclusion of a large number of interested individuals during screening indicates that the intervention was suitable for a small proportion of PwMS who experience cognitive changes. Although modeled from previously used measures for an MS symptom management program, non-standardized outcome measures, with limited psychometric data, were used in this study. Therefore, caution should be exercised when ascertaining the impact of the intervention on management of cognitive symptoms. Although individuals with severe depression were excluded from the study, certain changes in self-reported cognitive changes by participants may be due to changes in mood. Since this study only incorporated a brief objective cognitive evaluation at screening, there is limited ability to account for the relative contribution of mood to the severity of cognitive symptoms. Further research on larger samples and using more rigorous methodologies is needed to confirm and elaborate on these findings and improve the measurement of outcomes. Outcome measures can be included for individuals who do not complete the program to allow for an intent-to-treat analysis. In addition, future studies should incorporate a control group. It is recommended that this control group does not receive any specific intervention regarding the management of cognitive symptom. This will allow to control for the relative impact of social support inherent in a group intervention on the treatment outcomes.
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